The molluscicidal activity of leaves and rhizomes extracts of Iris pseudacorus L. family Iridiaceae against Biomphalaria alexandrina snails were evaluated and proved activity. The successive extracts of leaves viz; n-hexane, chloroform, diethyl ether and ethyl acetate (LC 50 values ranged from 0.8~14.65 mg/L) were found to be more potent than those of rhizomes. Bioactivity guided fractionation of leaves extracts resulted in the isolation of (13) compounds. The structural determination of the isolated compounds was established upon the study of their physicochemical and spectral data including UV, IR, 1 H, 13 C-NMR and MS as well as comparison with the data reported in literature. These compounds were identified as: apigenin   (1), luteolin (2), -sitosterol-3-O-glucoside (3), catechol (4), protocatechuic acid (5), gallic   acid (6), (-)-epicatechin (7), iso-vitexin (8), vitexin (9), iso-orientin (10), orientin (11) , and mangiferin (13) . Reviewing the available literature, this is the first report regarding the determination of molluscicidal activity as well as isolation and identification of these compounds from Iris pseudacorus L.
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INTRODUCTION
Snail control is considered as one of the most rapid and effective mean of reducing transmission of schistosomiasis. 1 The potential use of plant extracts for biological control of the intermediate hosts of human schistosomiasis and other snail-transmitted parasitic infections has recently received considerable attention. 2 Iris is the largest genus of family Iridiaceae, includes about 300 species; 3 Iris pseudacorus L is a semi-aquatic plant could be easily cultivated on the river, by the side of canals and ponds to act as an effective means of reducing transmission of schistosomiasis by killing their intermediate host. The presence of several isoflavones, Cglycosyl xanthones, iridals, quinones, rotenoids and coumaronochromones in Iris plants is well documented. [4] [5] [6] [7] [8] [9] [10] Though, iridal glycosides were isolated for the first time from Iris spuria (Zeal) cultivated in Egypt. 11 As a continuation to our work on Iris plants, 11 aiming to explore their chemical constituents as well confirming molluscicidal activity, Iris pseudacorus was chosen as the subject of this publication. The bioactivityguided fractionation was followed and the results showed that the active successive extracts of leaves were more potent than those of rhizomes. Therefore, the most potent extracts were subjected to phytochemical study, which resulted in isolation and identification of (13) compounds for the first time from the entitled plant.
Molluscicidal activity
The fresh leaves and rhizomes of Iris pseudacorus (1 kg) were successively extracted with n-hexane, chloroform, diethyl ether, ethyl acetate and methanol respectively. Each extract was concentrated under reduced pressure at temperature not exceeding 45°. The procedure applied for screening tests on adult snails was based on the provisional testing technique recommended by the WHO (1965). 13 Biomphalaria alexandrina snails, with an average diameter of 9 mm, were used for the bioassay. Snails were collected from irrigation canals, located in Giza Governorate, kept under laboratory condition for a period of at least 3 weeks before being used in toxicity tests. Stock solutions were prepared by dissolving 1 g of each crude extract in the minimal amounts of EtOH, then made up to 1000 mg/L concentration by adding suitable volumes of distilled water. At least six concentrations, with five replicates each, were tested for each type of plant extract. Groups of 10 adult snails were immersed in 500 ml of each concentration. Similar numbers of control snails were maintained in normal dechlorinated water containing ethanol concentration as in treatment proved effective in each test. Exposure time of 24 hours was used with each concentration for determining the LC 50 and LC 90 . Snails were allowed to recover for 48 hours and considered to be dead when they were retracted in their shells and discolored. The method described by Litchfield and Wilcoxon (1949) 14 was used for the statistical analysis of the mortality data. The results are presented in Table (1 and 2 ).
Extraction
The fresh leaves of Iris pseudacorus L (9 kg) was successively extracted with n-hexane, chloroform, diethyl ether, ethyl acetate and methanol respectively. Each extract was separately concentrated under reduced pressure at temperature not exceeding 45° to give 25 g, 18 g, 21 g, 17 and 245 g respectively. The molluscicidal active leaves extracts viz; chloroform, diethyl ether and ethyl acetate extracts were subjected to chromatographic fractionation using different stationary phases and mobile phases. Total alcohol was prepared by extraction of (200 g) fresh leaves by 70% ethanol for preliminary molluscicidal test. ‫٭٭‬ n-hexane extract proved to contain essential oils as major constituents and the chemical composition of the oil content is going to be the subject of another publication. 
Isolation and identification Compounds 1~3
The molluscicidal active chloroformic leaves extract (9 g) was subjected to CC on silica gel G (200 g), eluted initially with: chloroform then chloroform: methanol (99:1) followed by gradual increasing of methanol to give 14 fractions.
Compound 1
Fraction no. 9 eluted with CHCl 3 : MeOH (96:4), showed a major spot, which appeared as deep purple under UV light on PC with HR f 89 (BAW), 83 (Forestal) and 88 (PhOH). Crystallization from hot methanol afforded yellow powder (7 mg ). These data were in accordance with those reported for luteolin. 12 Co-chromatography with authentic luteolin confirmed that compound 2 is luteolin. 
Compounds 4~7
Part of the residue of diethyl ether extract of leaves (5 g) was subjected to 2D-PC using 15% acetic acid and BAW (4:1:5) respectively. The chromatogram revealed the presence of four major spots, phenolic in nature being positive with FeCl 3 . Compounds (4-7) were isolated on preparative PC, using 15% acetic acid as developing system and each compound was purified on a sephadex LH-20 CC using MeOH as mobile phase.
Compound 4
Obtained as an amorphous white powder (6 mg), it appeared as a blue spot on PC under short UV light, with HR f 80 and 85 values using 15% acetic acid and BAW (4:1:5) as solvent system respectively. UV MeOH max λ (nm) 279. 1 H-NMR (δ ppm, DMSO-d 6 , at room temperature) showed signal at δ 6.57 to 6.70 (m, H-3, H-6, H-4 and H-5) forming AB spin system, such spin system produce unresolved multiplet in the aromatic region between δ 6.57 to 6.70 ppm. Comparing these values with reported data 15, 16 concerning catechol proved its identity as catechol.
Compound 5
Obtained as off-white amorphous powder (5 mg); it appeared as an intense blue spot on PC under short UV light HR f 90 and 94 values using 15% acetic acid and BAW (4:1:5) as solvent system respectively. It gave reddish color with aniline/xylose reagent, specific for carboxylic acid. 17 
Compound 6
Obtained as off-white amorphous powder (7 mg), appeared as an intense blue spot on PC under short UV light with HR f 53 (H 2 O) and 78 (BAW). It gave reddish colour with aniline/xylose reagent, specific for carboxylic acid. 17 . Comparsion of the above data with those published for gallic acid, 19 proved the identity of compound 6 as gallic acid.
Compound 7
Obtained as off-white amorphous powder (6 mg), it appeared as a blue spot on a 2D cellulose plate under short UV light and turned reddish violet on spraying with vanillin/HCI reagent and subsequent heating of the plate for 2-3 minutes at 100° (specific for condensed tannins). , 95.6 (C-8), 156.8 (C-9), 99.6 (C-10), 131.9 (C-1`), 115.5 (C-2`), 144.9 (C-3`), 145.1 (C-4`), 115.0 (C-5`), 119.2 (C-6`). The data reported for (-)-Epicatechin were found to be in accordance with above data. 20 So, compound 7 is deduced as (-)-Epicatechin.
Compounds 8~13
Part of the ethyl acetate extract of the leaves (6 g) was fractionated over a sephadex LH-20 CC (250 g) and eluted with water followed by water: methanol mixture of decreasing polarity. The elution process was monitored by UV light, whereby six fractions (I-VI) were, individually, eluted, collected and dried in vacuo at 45°. Five phenolic compounds were detected in fraction (II) and one in fraction (III) using 2D PC.
Fraction II (1 g) was chromatographed over sephadex LH-20 CC eluted with n-butanol saturated with water, and the collected fractions were monitored by 2DPC. Five flavonoid glycosides were obtained. These compounds resist acid hydrolysis and undergone Wessely-Moser rearrangement indicating the C-glycoside in nature. 12
Compound 8
Obtained . Upon acid hydrolysis compound 9 was converted to 2 flavonoidal spots on PC indicating, according to Wessely-Moser rearrangement the C-glycoside nature of this compound. In addition, 1 H-NMR δ (ppm) indicated the absence of signal due to H-8 and appearance of singlet at δ 6.21 (H-6). The UV and NMR spectral data were in complete accordance with those reported for vitexin. 22 The identity of this compound was further confirmed by co-chromatography with authentic vitexin. Thus, compound 9 was unequivocally identified as (vitexin), apigenin-8-C -β-D-glucopyarnoside.
Compound 10
Obtained as yellow amorphous material (11 mg) and appeared as a dark purple spot on PC under UV light with HR f 44 (BAW), 37 (%15 HOAc) and 10 The identity of compound 10 was confirmed as isoorientin from interpretation of its UV and NMR spectral data and comparison with those reported on iso-orientin 12 as well as cochromatography with authentic (iso-orientin) luteolin-6-C-β-D-glucopyarnoside.
Compound 11
Obtained as yellow amorphous material (8 mg) BO 3 400 sh, 339, 278 indicated the presence of free ortho-dihydroxy group at 3`,4`and a free hydroxyl group at 5-position. Acid hydrolysis resulted in the absence of the sugar and the appearance of two flavonoidal spots on PC (Wessely-Moser interconversion) indicating the C-glycoside nature of 11. All of the above data pointed to an orientin. 12 . The 1 H-NMR data indicated the absence of signal due to proton at C-8 and the presence of a singlet at δ 6.18 (H-6) suggested the structure of 11 to be, luteolin-6-C-β-Dglucopyarnoside (orientin). The identity of 11 was based upon analysis of the above data as well as comparison with those published on orientin. 12
Compound 12
Obtained as yellow amorphous material (20 mg) Fraction III was subjected to 2D PC, which revealed the presence of several minor spots plus a major one. Using descending PPC, the major spot was isolated using 15 % acetic acid as solvent system and finally purified on a sephadex LH-20 column to give compound 13.
Compound 13
Obtained as yellow amorphous powder (10 mg), which appeared as intense yellowish orange colour on PC under short UV light of HR f -values 38 (BAW) and 24 (HOAc %6). UV ). The results of the interpretation of the above data was found to be in complete accordance with those reported for mangiferin isolated before from the leaves of Iris germanica L. 23 (1 
